'I

N |
l ELECTRIC TRAN TRIBUTION X
U.S. Department of Energy Reaw

Practical Strategies for Making “Grid 2030” a Reality:
a Distributed Energy Resources (DER) Perspective

Subcontract Number: NAD-1-30605-11

Principal Investigator: Tim Daniels
NREL Technical Monitor: Holly Thomas
Presented by: Steven Greenberg

Electric Distribution Transformation Program

2004 Annual Program and Peer Review Meeting,
October 28-30, 2003, Coronado (San Diego), California



T

(f o -
e L g N x \\s ,;’hl?—l_

Bore el il
l ELECTRIC TRANS’m‘ssmN DISTRIBUTION

U.S. Department of Energy RealEnergy

Overview of this Presentation

1 Purpose of the Subcontract

2 What RealEnergy Does

3 RealEnergy’s Distributed Energy Information System
4 Meeting the Challenge of the Grid 2030 Initiative

5 Lifecycle Project Timeline and Budgets

6 Contact Information

7 Questions



@

Ufﬂce nf

LECTRIC TRANSMISSION 5 DISTRIBUTION

U.S. Department of Enaray JSNICEY) SIS Roa

Purpose of the Subcontract

e

The purpose of the subcontract isto fulfill the following two objectives.

» Déefine the state-of-the-art of optimal control, energy management
and communications technologies for the integration of distributed
power systems into a “virtual utility application”;

» Advance research on distributed resource markets, regulatory and
market barriers, design and operational issues, communications
standards and new business models that maximize the value and
reduce the cost of distributed power.
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RealEnergy Builds, Owns and Operates

Distributed Energy Resources (DER)
To date, RealEnergy:

» Owns aportfolio of DERS, including PV and
clean CHP

» Operates atotal of 23 DER Systems

» Over 45 MW under contract in operation or
under construction

» Generated over 35,000,000 kWh

» Captured over 2,200,000 ton-hours of thermal energy

» Developed unique enterprise-wide Distributed Energy
Information System (DEIS)
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RealEnergy employs onsite distributed
generation/combined heat and power (CHP)
technologies that:

» Generate substantial cost savings or revenues (depending on facility type and
client preference)

» Provide efficient, cost-effective alternatives to facility owners/operators
» Provide clean and reliable electrical power

» Provide thermal energy (hot and chilled water)

» Provide back-up power reliability

All at no cost and no risk to building Owners/Operators.
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RealEnergy’s DEIS in the “Grid 2030” Report

Real Energy received
noticeinthe OETD’s
Grid 2030 report for its
work in describing its
Distributed Energy
Information System
(DEILS)...

I ntegrated Distribution System

“Real Energy of Woodland Hills, Californiahas
developed an enterprise-wide distributed
generation management system that balances
system integration, communications, metering,
billing, monitoring, alarming, and control with
equipment run-time allocations, thermal and

el ectric storage requirements, power flows, and the
real-time valuation of grid services. The system
addresses the integration and management of
distributed power technologiesin avirtual utility
structure interconnected to the grid...”

“Grid%f)SO” — A National Vision for Electricity’s Second 100 Years,
page
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Distributed Energy Information System (DEIS)
Requirements of the Network

 DEIS controls and operates the CHP and other DER systems at a
fleet of remote customer sites as a smart distribution mini-private
utility:

— Primary Responsibilities (ICMBMAC)
* Integration
« Communications
* Metering
» Billing
* Monitoring
« Alarming
« Control
— Secondary Responsibilities
* Analysis
* Information Sharing (Clients, Utilities, NREL, Public)
* New Product Evaluation
— Cost analysis
— Feasibility
— Risk / Reward study
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DEIS Logical Design

Main Utility Service

Power Measurement ION 7500 E

Digital 1/0

Natural Gas Line <O\ N N Natural Gas Line
o/ o/ 7 7
Gas Meter Gas Meter
RS 485
BTU
Meter

Chiller

Digital 1/0 8
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DEIS Physical Design \/

Utility

N

RealEnergy
! i

Existing Switchboard

.
Watng-,

Generator Trip ( 5000A SOOA(

Internet / POTS

Phone or DSL

H

New 800A Switchboard

400A (

Generator Trip
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What DEIS Controls at the Customer Site

Cooling Tower @ Condenser W_ater F}etum
Internal Combustion Engines (ICEs)
g T Balance Balance
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Sample Output from DEIS — \-/
15-min. data for 1 day
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Using DEIS Output for Analysis
Basaline & Trendline Analysis for Optimizing Economic Dispatch

Weekday Cost Comparison
With and Without Abs Chiller

August Max Weekday--w/ o

Abs chiller
$14.00 August Peak Weekday--w/ o
$12.00 - Abs chiller
$10.00 January Max Weekday--w/ o

$8.00 - Abs Chiller

August Max Weekday--w/
Abs Chiller

$6.00 -

$4.00

August Peak Weekday--w/

$2.00 - .
Abs Chiller

$0.00

January Max Weekday--w/
Abs Chiller
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RealEnergy: Meeting the Challenge of \-/
OETD’s “Grid 2030 Initiative

Deliverables address problems/needs and provide the following
benefits to the primary strategic initiatives within OETD:

» Task 1: Defined Information and Communication Requirements
» Challenge/Need : Reguirements must be accommodated by design.

* Benefit to Grid 2030: REI has defined the I T needs of a smart
automated network of electric & thermal energy, lowering design costs.

» Task 2: Developed Command& Control Algorithms for Optimal Dispatch
» Challenge/Need : System must be programmed to achieve the goal of
optimal economic and operational dispatch.

“*Benéfit to Grid 2030: REI algorithms automate provision of clean,
flexible, reliable power at alow cost.

15
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Meeting the Challenge of OETD’s “Grid 2030 Initiative

» Task 3: Developed Codes and Modules for Optimal Dispatch Algorithms

» Challenge/Need: To function, algorithms must be implemented in
code.

» Benefit to Grid 2030: Resulting code modules are scalable to serve a
nationwide distributed energy delivery network.

» Task 4: Test Codes Using Simulated and Actual Data
“» Challenge/Need: System must operate under real-world conditions.

» Benefit to Grid 2030: REI’ s network is field-tested to provide secure
and reliable power in al customer environments.

16
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Meeting the Challenge of OETD’s “Grid 2030 Initiative

»Task 5: Install and Test Energy Management Software

“» Challenge/Need: Software/hardware platform must provide
Investment-grade accuracy, scalability and modularity at alow cost.

» Benefit to Grid 2030: REI' s system fulfills all network requirements
of Integration, Communications, Metering, Billing, Monitoring,
Alarming and Control using non-proprietary, low-cost, scalable
precision devices that are both reliable and secure.

» Task 6: Contractual and Regulatory |ssues
» Challenge/Need: Define where regulatory uncertainty isabarrier to
distributed energy and recommend how to overcomeit.

“»*Benefit to Grid 2030: Electric & thermal energy customers benefit
from reduced regulatory barriers to on-site energy services.
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Meeting the Challenge of OETD’s “Grid 2030 Initiative

» Task 8: Measuring Regulatory Effectiveness of Interconnection

» Challenge/Need: For Grid 2030 to work, rules must facilitate timely,
low-cost interconnection.
» Benefit to Grid 2030: Provides feedback-for-improvement loop to

technical & procedural interconnection regulations, increasing regulatory
standardization and lowering installation costs.

» Task 9: Strategiesin Thermal and Electrical Interconnection

» Challenge/Need: The industry needs interconnection best practices.

» Benefit to Grid 2030: Making best practices and improvement-loop
available for use nationwide, lowering the time and cost spent
“reinventing the whedl.”
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Meeting the Challenge of OETD’s “Grid 2030 Initiative

» Task 10: Utility Tariff Risk and DER Market Devel opment
» Challenge/Need: Manage the biggest barrier: regulatory uncertainty.

» Benefit to Grid 2030: Strategies to be developed based on analysis for
adapting tariffs to reduce regulatory uncertainty and tariff risk, enabling
greater investment in technology and making energy more affordable.

» Task 11: Optimizing DER Fleet Performance Through L oad-Following
and Auto-Dispatch

» Challenge/Need: Need to automate dispatch decisions to achieve
maximum benefit at minimum cost.

» Benefit to Grid 2030: Technical innovations in automated fleet
dispatch are essential to the operation of a smart, real-time network.

19



LECTRIC TRANSﬁ ISSION DISTRIBUTION

A 4
PE o)
U.S. Department of Energy Reaw

Meeting the Challenge of OETD’s “Grid 2030 Initiative

» Task 12: DER Trend Analysis

¢ Challenge/Need: Need to use information gathered to-date for
constant-improvement loop to optimize future dispatch.

* Benefit to Grid 2030: Trend analysis tools will help make DER more
affordable and reliable by improving dispatch & operations.

»Task 13: Standard Information Design Hierarchy for DER

“»*Challenge/Need: No information exchange standard in the energy
industry, leading to balkanization.

» Benefit to Grid 2030: Collaboration with CEIDS to produce a DER
Industry-standard data design hierarchy to lower costs of information
exchange and integration of technologies into the system.

20
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Meeting the Challenge of OETD’s “Grid 2030 Initiative

» Task 14: DER Incentive Impacts

“»*Challenge/Need: Need to know proper incentive for DER to
facilitate private investment and wide market adoption.

» Benefit to Grid 2030: Proper DER incentive, if enacted, will make
premier energy service more affordable, expanding market adoption.

» Tasks 7& 15: Publicly Accessible Website
“* Reports daily operating performance of selected sites.

* http://www.realenergy.com/dgrc/dgtech.asp

21
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Meeting the Challenge of OETD’s “Grid 2030 Initiative
Real Energy provides these Grid 2030 services today:.

By 2010 By 2020 By 2030
25 Customer "gateway’ far the next 2 Customer "total energy’ system 5 Highly reliable, secure, digital-
generation "smart meter', enabling for power, heating, cocling, and grade power for any customer

two-way communications and a humidity contrel with "pluggplay’ wheo wants it

"transactive’ customer-utility abilities, leasable through _
) ss to affordable polluti
interface partgages

free, | -carbon na:|e:::'[riu:it~:.-I

> Intelligent homes and appliances '¢'"PE’FECIIT power "!”aht" through generation produced anywhere in
linked to the grid automatic comections for voltage, T
__— frequency, and power factor

i55LIEs -¢- Alffordable energy storage devices

available to anyone

in power markets through demand-

ide management and distribu
generaticn and cables will make a significant -¢- Completion of a naticnal (or

difference continental) superconducting

-$- Long distance superconducting backbone
transmission cables

HTS generators, transformers,

-$-ﬁdvanced composite conductors
for greater transmission capacity

-$-Eegic:na| p|ar15 for grid Expansion
and modernization

’f S

U.S. Department of Energy RealEnergy
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Meetlng the CHALLENGES TO ACHIEVING THE VISION

Challenge of - I e v B

OETD’s “Grid et o Technologies  Business Models  Public Needs Policies
2030” Initlative 4 Fragmented —$—":apita| ‘ _$_ tonetizing AR Demand -side Y4B Federal-state

inr::lustr':.-I irvestment revenue participation cooperation
subje:t o sEreams in povwer ——
ization Educatiom, -$— Lower cost markets 4 Market power
training, storage -$- Matching of incumbent
_q} Embedded and %m suppliers

rewards
. va|u_ra TF devek:pment Lnng distance to risks competitive
RealEnergy is P sty maker |45 Public
. ) America's -$— Testing Qsigy purpose
a Low level
addressing these P Low leve W$ Clmponer N Ve 101 prograns
MIMBY

aeneration

issuesin its work ;‘*{ 4 Suble
' . Attitudes H regulatory
with NREL today: | /[ A & Rabame -
w Systems
Sustained
'49' Slow tum- '$' Advanced -$- RD&D
over af the composite funding

/cagit_aw conductors
1 Lack of
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Life-Cycle Project Timeline

Milestones/Deliverables

2003- 11/27, Task 8: Measuring Regulatory Effectiveness of Interconnection
2003- 11/27, Task 9: Strategies in Thermal and Electrical Interconnection
2004- 01/22, Task 10: Utility Tariff Risk and DER Market Development
2004- 01/22, Task 14: DER Incentive Impacts

2004 03/25, Task 11: Optimizing DER Fleet Performance Through Load
Following and Auto-Dispatch

2004 03/25, Task 12: DER Trend Analysis
2004 03/25, Task 13: DER Standard Information Design Hierarchy for DER

24
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Budgets
Total ($K) DOE/NREL Subcontractor
Base Year (2002-2003) $544,614 $312,738 $231,876
Option Year 1 (2003-2004) $467,571 $300,125 $167,446
Total $1,012,185 $612,863 $399,322
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Steven Greenberg Tim Daniels Crisman Cooley

Distributed Energy Strategies  RealEnergy — VP Gov't Affairs Overdomain — Managing Director
Phone: 805-983-7269 Phone: 212-308-0033 Phone: 805-683-0938

Cell: 916-799-1560 Fax: 212-308-1003 Fax: 253-276-3206

Contacts

smgreenberg@adel phia.net tdaniels@realenergy.com ccooley@overdomain.com
2880 LaPlataDrive 850 3rd Avenue 599 Via El Cuadro
Camarillo, CA 93010 10th floor New York, NY 10022 SantaBarbara, CA 93111
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